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By obs. 
By eale. 
Account of a portable Apparatus 
6. ST. GALL. 
Observed by Colonel $~:herer. 
Beginning. End. 
I x 19" $",05 
! 18 31,19 
--36,86 
7. ZURICH. 
Observed by MM. Homer and Feer. 
~ h 14' 56",6 4 b 3' 41",97-~ 15 0,39 4 3 42 ,67t  
1 14 16~45 4 3 22,22 
By obs. 
and 
By eale. 
--39,15 --19,75 
--43 ~94 --20,45 
8. MILAN. 
Observed by M. Oriani. 
By obs. I h- 22' 7",5 4 b IIY 48",7' 
By eale. 1 21 29,59 4 10 33,03 
-- 37,91 -- 15,67 
9. Pa,va.  
Observed by Santini. 
By obs. 1 x 36' 20",6 4 h 24' 53",3 
Byeale. 1 35 49~3 4 22 47,88 
--31,3 - -2 5,42 
10. FIUME. 
Observed by M. Bouvard. 
Byobs. 4 h 34' 8",6 
By cale. 4 34 17,22 
+ 8,62 
LXIV. Account of a portable Mpparatus for restoring the Mction 
of the Lungs. By Mr. JoHN MortaXY. 
" To call the answering spirits back fi'om death." 
BYRON. 
" Forsan scintilla iatet." 
I  EAa tile bellows recommended by the Royal Hurnane Society 
for the restoration of the action of the lungs in apparent death, 
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for restoring the tlction of the Lungs. 277 
is all iustrumeut but ill calculated for that important purpose. 
It would, however, not become me to condemn : I rather wish 
to submit an invention which it is humbly conceived may be used 
with success. 
Ill No. IX. of the Edinburgh Philosophical Journal is a drawing 
of the apparatus as perhaps best adapted for houses of recovery. 
Herewith [see Plate IV. fig, A.] is a sketch taken from a portable 
form of that invention as executed for me in Britannia 7netal~ by 
Messa's° Dieksons and Smith, of Sheffield. q'he arrangement is 
somewhat modified in one transmitted by me to the Royal Hu- 
mane Society. In this there are two belts~ at proper distances 
terminating ~n screws which fasten by means of nuts to a flat piece 
of board~ and a clamp fixes the whole securely to a square table. 
The drawing now submitted exhibits two cyliladers concentric 
with each other, the inner one three inches diameter~ and the 
exterior one four inches, forming a partition of half an inch be- 
tween, which is supplied with water heated to 98 ° F. (the ani- 
anal temperature), to elevate the air included in the interior cy- 
linder to that grade. 
The piston is solid, and moves horizontally, and the piston 
rod is peTforated to receive a metallic pin, which heing checked 
by the plate covering the end of the cylinder gives us the means 
of apportioning the volume of air to the capacitff of the lungs, 
which is to be determined by the victim of experiment being of 
tender age or adult. This will obviate the danger of rupturing 
the lungs. 
To the pipe proceeding from this cylinder is affixed a cell and 
cock, with an elastic tube terminaffng in a mouth-piece and 
plate of leather. 
The stop-cock is so constructed, that when the handle is pa- 
rallel with the pipe, as in the figure, there i~ a free communieatiou 
established between the lungs and the cylinder, to the exclusion 
of external air : when, on the other hand, the cock is turned the 
quadrant of a circle, the communication with the lungs is cut 
off, and there is a free channel opeued between the cylinder and 
the external atmospheric air. 
The lateral cell appended to the cock will be found of varied 
use and importance. Should the subject of experiment have 
been the victim of carbonic acid gas (choke-datz~p), a drop or 
two of ammonia will mingle with the atmosphere of the cylinder 
and condense the mephitic gas ; and if a septic poison (as sul- 
phuretted or arsenicated hydrogen) have occasioned the asphyxia, 
a few drops of solution of chlorine or nitromuriatie acid will 
t]estroy that septic virus. Should the atmosphere be too dry, a 
small portion of water put iuto the c611 will mix with the air, and 
impart additional elasticity; and if we de~ire an additional ~thnultts, 
a drop 
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278 Account of a poitable ,4pparatus 
a drop or two of ether posited here Will expand in tile air of tile 
cylinder, and this mixed atmosphere will act with all the conse- 
quence of nitrous oxide. 
These provisions, for various reasons~ are valuable auxiliaries 
in returning respiration. 
The victim of suspended animation isto be raised ill a gently 
inclined position opposite to the operator, the nostrils are to be 
plugged up, and tlle plate of leather fixed on the mouth as nearly 
air tight by means o f  white of egg, &e. as possible, and 
this is kept in its position by means of a ribbon tied round the 
head. The operator over against ile victim manages uniformly 
and equably the piston. The apparatus being adjusted in the 
manner described, the air is first withdrawn from the lungs and 
then ejected laterally; and the piston rod being drawn to the ex- 
tremity of the cylinder (if adult), the pure atmospheric air fills 
the instrument ; and the communication with the lungs being re- 
stored by turning the stop-cock parallel with the pipe, the ope- 
ration begins. About twenty plunges of the piston in the minute 
may be the proper number ; it will not be necessary to change 
the included air until natural respiration is restored~ beeause~ 
until this does take place, the blood cannot eject its excess of 
carbon, the consequence of the circulation of that fluid ; but when 
this is required, it is instantly accomplished in tile manner already 
described. 
It is cheering to me to be assured tha~ this invention has met 
the most unequivocal testimony of approbation from several emi- 
nent physicians and surgeons, and gentlemen of distinguished 
mechanical genius. 
It has been used with great success on some inferior animals. 
The internal cylinder~ one foot long and three itlehes diameter, 
contains $4'82 cubic iuehes, and about half of this extent will 
suffice ibr ordinary respiration, agreeably to the following calcu- 
lation in Keill's Anatomy: " By the rise of the breast-bone in
man and the descent of the diaphragm, room is afforded for 42 
cubic inches of atmospheric air at every drawing in of the breath. 
A deeper inspiration will give room for more than twice this 
quantity." 
The following, deduced from the very interesting experiments 
of Messrs. Allen and Pepys on respiratiot b may aid in appreeiat= 
ing the preceding observations. 
" 1. The inspired air imparts none of its oxygen or nitrogen 
to the blood. 
" 2. The blood loses a principle, viz. carbon, which by its 
tmion with the oxygen of the inhaled air forms carbonic acid gas. 
~'3. The watery vapour found in expired air is the serous 
discharge of the bronchial tubes. 
"4 .  The 
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for restoring the Action of the Lungs. 279 
" 4. 'rile blood derives heat from the decomposition fthe in- 
spired air ; all the latent heat of the oxygen gas not being ne- 
cessary to the formation of carbouie acid gas. 
" 5. The dark eolour of the venous blood is owing to its be- 
ing surcharged with carbon, and the bright scarlet colour of 
the arterial blood,to its parting with carbon in ti~e process of 
breathing." 
It may be added, that the volume of the newly formed Carbonic 
acid gas amounts to 4~ to 8 pei, cent. of the whole elastic mass, 
which, however, is modified by circumstances, asDr. Prout has 
shown : the quantity of carbonic acid gas is diminished~ for in- 
stance, when mercurSr or spirits havb been used. 
It is computed that an ordinary person consumes about 46,000 
cubic inches of oxygen per diem, and that there are 20 respira- 
tions every minute. 
By far the most interesting remarks on the elasticity of the 
lungs, and mechanism of respiration, are contained in an excellent 
paper by Dr. Carson, published in the Transactions of the Royal 
Society for 1820, Part I. page 29, &e. 
This ingenious author tbund that a column of water of I ,~ foot 
high, was not a counterpart to the resilience of the lungs' of an 
ox at their usual dilation. In calves, sheep, and large dogs, this 
elastieity is estimated by the pressure of a column of water from 
1 to 1~ foot high; and in rabbits and cats, as counterbalanced 
by 6 to 10 inches of water. 
Breathing, therefore, Dr. Carson very properly ascribes to an 
interminable combat hetweetl the resilience of the lungs and the 
irritability of the muscular fibre of the diaphragm. We have here 
displayed to us a simplebut beautiful machinery, " by which the 
heart and diaphragm, and perhaps various other organs, are as 
necessarily and as effectively influenced as the piston of the steam- 
engine by the expansive powers of steam." 
~' Two powers," adds Dr. C., " are therefore concerned in re- 
gulating the movements, and in varyiug the dimensions and form 
of the diaphragm ; the elasticity of the lungs, and the contractile 
power of the muscular fibres of the diaphragm. Of these powers, 
the one is per-manent and equable; the other, variable, and exerted 
at intervals. The contractile power of the diaphragm, when filllv 
exerted, is evidently much stronger than its antagonist the tesi'- 
lienee of the lungs ; but the latter, not being subject o exhaustion, 
takes advantage of the necessary elaxations of the former, and, 
rebounding like the stone of Sisyphus, recovers its lost ground~ 
and renews the toil of its more powerful opponent." 
Thus has Dr. Carson given us a most interesting aeeouut of 
one of the most importaut organs of the vital fi-ame. It bears 
the signet of experiment, and has in its features mueh that looks 
like 
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2S0 An Account of the Comparison of 
like truth. The eontinuous a~tacks of the exhaustless, though 
weaker, assailant rouse the more gigantic, bnt intermittent, re- 
pellent eqergies of its opponent. It is a war offensive and de- 
fensive. Thus does the contest continue for life with equal sue- 
cess~ and at its close remain a drawn battle. 
J. Mvam~'. 
LXV. An Account of the Comparison of various British Stand- 
ards of linear Measure. By Capt. HE~,'RY KAT~R, F.R.S. 
~" ¢.~ 
Tn~ Commissioners appointed to eonslder the suhjeet of Welghts 
and Measures, reeommended in their First Report " for the legal 
determination f the standard yard, that which was employed by 
General Roy in the measurement of a Base oll Hounslow Heath, 
as a foundation for the Trigonometrical operations that have been 
carried on by the Ordnance throughout the country." In con- 
sequence of this determination, it became necessary to examine 
the standard to wlfieh the Report alludes, with the intention of 
subsequently deriving from it a scale of feet and inches. 
On referring to the Philosophical Transaedons for 1785, it 
may be seen in " an Aeeount of the Measurement of a Base on 
Hounslow Heath," that a brass scale, the property of General 
Roy (and now in the possession of Henry Browne, 'Esq. F.R.S.), 
was taken to the apartments of the Royal Society; and, being 
there, with the assistance of Mr. Ramsden, compared with their 
standard (.both having remained 1;ogether two days previous to 
the comparison), the extent of three feet taken from the Soeiety's 
standard, and applied to General Roy's scale, wa~ found to reach 
exactly to 36 inches, at the temperature o[ 65 o 
It afterwards appears that points, at the distance of 40 inches 
fi'om each other, were laid off on a large plank fi'om General 
Roy's scale, the whole length being 20 feet; and by means of 
this plank the length of the glass rods was determined, with 
whieh the base on Hounslow Heath was measured. 
In the Philosophical Transaetions for 1795, it is stated, that 
l~r. Ramsden compared his brass standard with that belonging 
to the Royal Soeiety, after theyhad remained together about 
24 hours, when " they were found to be preeisety of the same 
length." Brass points were then inserted in the upper surface of 
a east-iron triangular bar of 21 feet in length, from Mr. Rams- 
den's standard, at the distance of 40 inches from each other; the 
t From the Transactions of the Royal Society for 182L Part I. 
whole 
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